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------- HCX. N2 _____ _ 

Ha N2 ______ OT _______ _ 

0TJLIB 

Ha aaTope¢epaT )UlccepT~1u1 AreeBa Mru<CHMa MropeBwra « Ilorryqem1e rropollIKOB 

)l(aporrpotIH:bIX HHKeJieB:bIX cnrraBOB H HX rrpHMeHeHH:e B a.,zui:HTHBH:blX TeXHOJIOrH.sIX» , 

rrpe.ncTaBJieHHOH Ha COHCKaHHe yqeHOH CTerreHH KaH.ZJ.H.D.aTa TeXHH:tJ:eCKHX HayK no 

crreuHaJI:bHOCTH 2.6.5 «IlopollIKOBa.sI MeTarrrryprH.si: H KOMII03HUHOHH:bie MaTepHaJI:bI» 

)l(aporrpotIH1>1e HHKerreB1>1e crrrraB:bI rrpe.ncTaarr.si:10T co6oli KJiacc MaTepHanoB, HaH6orree 

BOCTpe6oBaHH:bIX B COBpeMeHHOM .ZJ.BH:raTerrecrpoeHHH B aBHa~OHHOH, pru<eTHO-KOCMHl:J:eCKOH H 

3HepreTHtJ:ecKoli orpacrr.si:x npoM:blllIJieHHOCTH. B1>1c0Ka.si: Bocrpe6oBaHHOCT'b )l(HC B 

COBpeMeHHOM .ZJ.BHraTerrecrpoeHHH o6ycrrOBJieHa rrpeBOCXO.ZJ.H:bIM KOMIIJieKCOM MexaHHtJ:eCKHX H 

3KcrrrryaT~HOHH:bIX CBOHCTB 3THX CIIJiaBOB, TaKHX KaK B:bICOKa.sI )l(aporrpotIHOCT:b, ycTaJIOCTHa.sI 

rrpotIHOCT:b, )l(apOCTOHKOCT:b, H3HOCOCTOHKOCT:b, KpaTKOBpeMeHHa.sI H .D.JIHTeJIDHa.sI rrp01IHOCT:b 

rrpH TeMrreparypax .no 800-1100 °C. 

OcHOBHOH CJIO)l(HOCT:bIO rrpH rrpomBo.ncrne .neTaneli H3 )l(aporrpo1IH1>IX HHKeneB:bIX 

cnrraBOB smrr.si:eTC.sI HX rrrroxa.si: 06pa6aT1>maeMOCTb, KOTopa.si: CB.sI3aHa c BbICOKOH rrpo1IHOCT:bl0 

.ZJ.aHHblX CIIJiaBOB rrpH KOMHaTHOH TeMrreparype H HarrHtJ:HeM B MHKpocrpyKrype crrnaBOB tJ:aCTHU 

rnep.ZJ.bIX a6pa3HBHI>IX Kap6H.ZJ.OB THrra MC H M1JC6, tJ:To rrpHBOJUiT K H3Hocy HHcrpyMeHTa H 

ycrro)KH.si:eT rrpouecc MexaHHtJ:ecKoli o6pa6oTKH. IlepcneKTHBHI>IM HarrpaBrreHHeM pa6oT B 

o6rraCTH .ZJ.aJIDHeHlliero COBepllieHCTBOBaHH.sI TeXHOJIOrHH rrpOH3BO.ZJ.CTBa )l(aporrpotIH'bIX 

HHKeJieB'blX crrrraBOB .sIBJI.sieTC.sI rrepexo.n K COBpeMeHHbIM MeTO,D:aM a.,zui:HTHBHOro rrpOH3BO,D:CTBa, 

II03BOIDIIOI.IUIM norrytJ:aT:b H3.ZJ.eJIH.sI KOHel:J:HOH ¢opM:bI c MHHHMaJIDH:bIM rrpHMeHeHH:eM 

ne3BHHHOH o6pa60TKH. K .naHH:bIM TeXHOJIOm.sIM a.,zui:HTHBHoro rrpOH3BO,D:CTBa OTHOC.sITCSl 

ceneKTHBHoe Jia3epHoe crrnaBneHHe (CllC) H rrpHMoe na3epHoe BI>IpauurnaHHe (IlllB). 

TeXHOJIOrHH rrorryqeHHSl rropOllIKOBOrO MaTep11ana MeTO,D:aMH enc H rrnB ,D:OJI)l(Ha 

o6ecrretJ:H:BaT'b H3rOTOBJieHH:e rropOllIKa c¢epHtieCKOH HJIH OKpyrnoli ¢opMOH, xopOllIHMH 

TeXHOJIOrwreCKHMH CBOHCTBaMH H aC:bIIIHM IIJIOTHOCT'b) H Y3KHM 



rpaHynoMe'fPHtiecKnM cocTaBOM. OcHOBHbIMH MeTO)laMH nonytJeHIDI nopoIIIKOB .srnmuoTcSI 

fa30Brul aTOMH3al.(HSI er A) H Illla3MeHHOe I.(eH'rp06e)l(HOe pacnhmeHHe (II~P). TexHonor:uSI II~P 

no3BOJUieT nonyqan, 6onee Ka'lecrneHHbie nopomKH c<l>epH':lecKoli <l>opMb1 y3Ko:H <l>PaKI.(HH, HO 

SIBJUieTCSI 6onee 3a'rpaTHOH 3a CtJeT )lOilOJIHHTeJibHOH IlO)lrQTOBKH paCITbIJUieMbIX :meKTpO)lOB H 

MeHee npOH3BO)lHTeJibHOH. IlpH npoH3BO)lCTBe nopOIIIKOB MeTO)lOM r A HeB03MO)l(H0 IlOJIY'IHTb 

nopOIIIKH 6e3 caTenJIHTOB. ltl3-3a pa3HOCTH CKOpOCTeli KpHCTaJIJIH3a:I.(HM nopomKOBbie qacTH:I.(bl 

MeHbIIIero pa3Mepa rrpHo6peTaIOT 60JibIIIYIO Ha':laJibHYIO CKOpOCTb B rrpol.(ecce paCilbIJieHIDI H, - ­

MfHOBeHHO KpHcTannH3ySicb, 60M6ap.u11py10T KpynHbie qacTHI.(bI. B .uaHttoH: pa6oTe 

pacCMOTpeHO nepcneKTHBHOe HanpaBJieHHe rrony':leHIDI nopOIIIKOB, KOTOpoe BKJIIOtJaeT B ce6SI 

pacnbmeHHe nopomKOB MeTO.UOM r A H nocne.uy10nzy10 MexaH11tJecKy10 o6pa60TKY .UJUI 

y.uaneHHSI caTeJIJIHTOB H 0BaJIH3al.(HH nopOlIIKOB. 

B KatJecrne anbTepHaTHBbI HHKeJieBbIM cnnaBaM B pa6oTe TaK>Ke paccMOTpeHbI 

HHTepMeTaJIJIH)lHbie CilJiaBbl Ha OCHOBe MOHOaJIIOMHHH)la HHKeJUI, o6na.uruom;He HH3KOH 

ITJIOTHOCTblO, BbICOKOH TerrnorrpOBO)lHOCTblO, TepMOCTa6HJibHOCTbIO, CTOHKOCTblO K OKHCJieHHIO 

.uo 1000 °C. 0.uHaKo HX npOMblIIlJieHHOe npHMeHeHHe OrpaHH'leHO HH3KOH ITJiaCTH'IHOCTblO H 

Tpe:rnHHOCTORKOCTblO, lJTO 3aTpy)lHSieT MeXaHHtieCKYIO o6pa6oTKy .uaHHbIX crrnaBOB pe3aHHeM. 

IIepcneKTHBHOH SIBJUieTCSI HHTerpanbHruI TeXHonorIDI nonytJeHHSI c<l>ep11qecKHX nopoIIIKOB Ha 

OCHOBe MOHOaJIIOMHHH)la HHKeJUI )lJISI npHMeHeHHSI B TeXHOilOfHH CJIC, KOToprur BKJIIOtJaeT B 

ce6SI nepe.ueJibI no nony'leHHIO JIHTbIX rrony<l>a6p11KaToB MeTO)lOM ca.Mopacrrpoc'rpaHSIIOm;erocSI 

BbICOKOTeMneparypHoro CHHTe3a (CBC), H3MeJibqeHHe, KJiaccH<l>HKal.(HlO H IlJia3MeHffYIO 

c<l>epOH)lH3al.(HIO. 

B pa6oTe ycTaHOBneHo, tJTO npH Bo.uorra.uHoM pe)l(HMe o6pa6oTKH pacnbmeHHbIX 

nopOIIIKOB HHKeJieBbIX )l(aponp011HbIX cnnaBOB MapKH 3II648 H B)l{l 59 B IIIapoBOH 

Bpa:rna10:rneH:cS1 MeJibHH:I.(e npOHCXO)lHT y.uaneHHe H nnacTHtieCKruI .ue<l>opMa:I.(HSI caTeJIJIHTOB, lJTO 

cnoco6crnyeT OBaJIH3al.(HH qacTHI.(, pocry HaCbIIlHOH IlJIOTHOCTH Ha 0,73 r /cM3, IlJIOTHOCTH 

yTpSICKH Ha 0,62 r /cM3 H TeKy':leCTH Ha 4 ,5 c. Ha OilbITHOH napTHH nopoIIIKa B)l(159 rrpose.ueHa 

anpo6al.(IDI crroco6a MeXaHH'leCKOH o6pa60TKH, B pe3yJibTaTe KOTOpoH: HaCbIIlHruI ITJIOTHOCTb 

yaemrqnnacb c 4,32 .uo 4 ,91 r / cM3, rrJIOTHOCTb yTpSICKH - c 5,07 .uo 5 ,48 r / cM3, TeryqecTb - 20 

.uo 16 c. B AO «Pycrron11Mern Ha ycTaHOBKe «l1Jll1CT-L » MeTO.UOM IIJIB nocTpoettbI 

MO)leJibHbie o6pa3:1.(bl ryp6HHHOH nonaTKH 5-H: cryneHH c IlJIOTHOH JIHTOH 6e3.ue<l>eKTHOH 

CTpyKTypoH: H T011HbIM reOMeTpHqeCKHM COOTBeTCTBHeM I.(HcppOBOH MO)leJIH. 

Bb1c0Krur npaKTHqecKrur 3Ha1!HMOCTb pa3pa6oTKH rro.urnep)l(.uaeTcSI Bbmym;ettttoli 

TeXHonornqecKoli HHCTpYKI.(Heli Tl1 59-11301236-2023, aKTYaJibHOCTb pa6oTbI - npoae.ueHHeM 

KOMITJieKCHbIX HCCJie)lOBaHHH nonyqeHHbIX nopomKOB no rrpe)lJIO)l(eHHOH TeXHOJIOfHH H 

rrony'leHHbIX CJIC H IIJIB-o6pa31.(0B B paMKax BbIITOJIHeHIDI ttay11Hh1x npoeKTOB: 

?. 



- rocy.n;apcTBeHHOe 3a.n;amrn M1rnHCTepcrna HayKH Ii BbICIIlero o6pa30BaHHSI P<l>, ITpoeKT 

N!? 0718-2020-0034 (TeMa 3164024), 2020-2024. 

- IlpoeKT PoccnH:cKoro Haytrnoro <PoH.n.a N!? 19-79-10226: «Propa6oTKa Hoaoro KJiacca 

)l(apoITpO'IHbIX HHTepMeTaJIJIH)J.HbIX CITJiaBOB H TeXHOJIOrHH ITorryqemrn Y3KOcppaKUHOHHbIX 

ITOpOIIIKOB )J.llil a.n..D.HTHBHbIX TeXHOJIOrHH ITpOH3BO)J.CTBa OTBeTCTBeHHbIX .n.eTarreH: 

rrooryp6HHHbIX .n;anraTerreH:» ( TeMa 8164 3 07), 2019-2023. 

-X03si:H:cTBeHHbili .n.oroaop N!? 83-04/0445/19 OT 08.08.2019: «HaytIHo-

TexHorrornqecKoe coITpOBO)l()J.eHHe ITpo:u:ecca H3rOTOBJieHHSI ITPO.D.YK:U:HH TIAO «PycITOJIHMeT» 

(TeMa 1340019), 2019-2023. 

Ilo MaTepHarraM )J.HCCepTa:U:HOHHOH pa60Tbl HMeeTCSI 17 rry6JIHKa:u;HH, B TOM qJiCJie 6 

CTaTeH: a :>K)'pHanax H3 ITepetrnsi: BAK H BXO)J.SltnHX B 6a3bl .n.aHHbIX Scopus, Web of Science, 10 

Te3HCOB )J.OKJia)J.OB B c6opHHKax TpYJJ.OB Me)l(.n.yHapOJJ.HbIX KOH<l>epeH:U:HH H 1 «Hoy-xay». 

Ilpe)J.CTaBJieHHble pe3yJibTaTbl )J.OCTOBepHbI, ITOCKOJibKY TeopeTnqecKHe HCCJie)J.OBaHHSI 

BbillOJIHSIJIHCb c HCITOJib30BaHHeM 6a30BbIX ITOJIO)l(eHHH H <l>YHJJ.aMeHTaJibHbIX OCHOB 

COBpeMeHHOfO ITOpOIIIKOBOfO MaTepH:arroae.n.emrn, a 3KCITepHMeHTaJlbHbie - c ITPHMeHemteM 

CTaH)J.apTHbIX H opHrHHaJibHbIX MeTO)J.HK, COBpeMeHHOH TeXHorrornqecKOH H aHarrlfTnqecKOH 

arrITaparypi,i. 

K aBrnpeqiepary HMeJOTcsi: crre.n.y10mHe 3aMeqaHHsi:: 

1) B rrraae 3 pa60TbI ITpe.n.cTaarreHo OITHCaHHe o6oeMHoro 3KCITepMMeHTa ITO propa6oTKe 

pe)l(HMOB KOM6HHHpOBaHHOH o6pa60TKH ITOpOIIIKOB )J.JISI yrry~eHHSI TeXHOJIOrnqecKHX 

CBOHCTB. IlpH 3TOM He ITpHBe)J.eHbI pe3yJII>TaTbl HCCJie)J.OBaHHSI H3MeHeHHSI XHMHqecKoro 

cocTaaa ITopomKOB H co.n.ep)l(amrn rrooBnIX ITpHMeceH: a ITpo:u:ecce MexaHHqecKoro B03JJ.ei1cTBHSI 

B lllapoBOH MeJibHH:U:e. IlpOHCXO)J.HT JIH H3MeHeHH:e XHMlfqecKOfO COCTaaa? 

2) B Ta6mru.e 19 ITpe.n.cTaarreHI>I MexaHHqecKHe caoH:cTBa TIJ1B-o6pro:u:oa H3 cITrraaa 

B)K159 . .D;llil cpaaHeHHSI MO)l(HO 6bIJIO TaK)l(e ITpH:BeCTH HMeJOW:Mecg B JIHTepazype )J.aHHbie 0 

CBOHCTBax MaTepHarra H3 cnrraaa B)Kl 59, ITorryqeHHOfO ITO .n.pyrHM TeXHOJIOnrnM. lfoM 

06'bSICHjJeTCSI HH3KHH ITOKa3aTeJib OTHOCHTeJibHO YJJ.JIHHeHHSI )J.llil CHHTe3HpOBaHHbIX TIJIB­

o6pro:u:oa? 

3) ,D;llil o6pa3:U:OB, ITOrryqeHHbIX ITO TeXHOJIOfHH a.n..D.HTHBHOfO ITpOH3BO)J.CTBa, 

xapaKTepHOH oco6eHHOCTblO SIBllileTCSI aHH30TpOITHjJ CTpYKTYPbI H CBOHCTB. KaKHe MeTO)J.bl 

ycTpaHeHHSI (yMeHbIIIeHHjJ) aHH30TpOITHH MOryT 6bITb ITPHMeHeHbl )J.llil HCCrre.n.yeMbIX cnrraBOB B 

paMKax .n.aHHOH pa60TbI? 

Pa6oTa OTBeqaeT Tpe6oaaHlfjJM IT. 9 Ilono)l(eHHSI o ITpHCY)l(JJ.emrn yqeHnIX cTeITeHeH:, 

yTBep)l()J.eHHOro IlocTaHOBrreHHeM IlpaaHTeJII>CTBa P<l> OT 24 ceHTsi:6pg 2013 r N!? 842, 

ITpe.n;'bjJBllileMbIM K KaH,ZJ;H)J.aTCKHM )J.HccepTa:u:Hj!M, a ee aBTop AreeB MaKcMM l1ropeBHq 



3aCJIY)l(I.fBaeT np11cy)l()J.emrn yqeHOH CTeneHH KaH,lJ.H,lJ.aTa TeXHH'ieCKHX HayK no cneumuThHOCTH 

2.6.5 - IlopOIIIKOBrul MeTarrnyprm1 H KOMil03HUHOHHbie MaTepHaJibl. 

KaH.UM.UaT TeXHM'ieCKHX HayK, HaqaJihHHK ceKTopa a,lJ..ll.HTHBHhIX TeXHorrornH: AO «KOMII03HT». 

,nruo corrrac1rn Ha o6pa6oTKY rrepcomun.HbIX ,naHHbIX. 

O,Y . -12 .2023 r BacKoB <l>e,nop ArreKceeBI-1q 

M.H. KarrHcTrur 

BacKOB <l>e.uop ArreKceeBHlf, K.T.H., crreuMarrbHOCTh 2.6.5 - IlopoIIIKOBM. MeTarrrrypnrn H 

KOMII03HUHOHHbie MaTepHarrb1; HaqarrbHHK ceKTOpa a,lJ..ll.HTHBHhrx TexHorrornli AO «KOMII03HT». 

A.upec: 141070, MocKOBCKM. o6rr., r. KoporreB, yrr. IlHoHepcKrur, .u. 4. 

TerrecpoH: 8 ( 495) 513 23 89 

A.upec :3JieKTpOHHoli rroqThI: info@kompozit-mv.ru 
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